The Role of Sumoylation in Senescence.
Cellular senescence is a program initiated by many stress signals including aberrant activation of oncogenes, DNA damage, oxidative lesions and telomere attrition. Once engaged senescence irreversibly limits cellular proliferation and potently prevents tumor formation in vivo. The precise mechanisms driving the onset of senescence are still not completely defined, although the pRb and p53 tumor suppressor pathways converge with the SUMO cascade to regulate cellular senescence. Sumoylation translocates p53 to PML nuclear bodies where it can co-operate with many sumoylated co-factors in a program that activates pRb and favors senescence. Once activated pRb integrates various proteins, many of them sumoylated, into a repressor complex that inhibits the transcription of proliferation-promoting genes and initiates chromatin condensation. Sumoylation is required for heterochromatin formation during senescence and may act as a scaffold to stabilize the pRb repressor complex. Thus, SUMO is a critical component of a tumor-suppressor network that limits aberrant cell proliferation and tumorigenesis.